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(54) Mechanical pencil 

(57) A mechanical pencil for using a lead effectively 
includes a tip pipe (1 2) for protecting a lead. The tip pipe 
is mounted to a front end portion of the mechanical pen- 
cil so as to be able to axially project from or retract into 
a tip opening of the front end portion of the mechanical 
pencil. The tip pipe (1 2) is preferably made of metal and, 
at least one slit (12a) (and preferably two slits) axially 
extending from the tip, preferably is formed on the tip 



pipe so as to be mutually approximately in parallel. In 
the case of two slits, the two slits are arranged circum- 
ferentially at less than substantially 180E intervals and 
approximately in parallel with an axial direction and a 
portion between these two slits forms an elastic piece. 
Because the elastic piece of the tip pipe tends to move 
inwardly so as to make a surface contact against the 
lead, the force holding the lead is increased. 
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Description 

[0001] The present invention relates to a mechanical 
pencil and, more particularly to a mechanical pencil ca- 
pable of effectively using a lead and shortening a length 5 
of a remnant lead to be discarded. 
[0002] A conventional mechanical pencil, as dis- 
closed in Japanese Utility Model Registration No. 
2544453, includes a coil-like spring inside a tip pipe. The 
coil-like spring is formed at an inside thereof with an in- io 
ternal diameter portion that has a diameter slightly 
smaller than that of a lead so as to contact the lead. 
Alternatively, a linear spring which has a bending portion 
bending toward a center of an internal diameter of the 
tip pipe is arranged inside the tip pipe of the mechanical 15 
pencil. The linear spring is formed at the bending portion 
with an internal diameter portion that has an internal di- 
ameter slightly smaller than that of the lead so as to con- 
tact the lead. Fine particles are stuck on the surface of 
the linear spring. Hence, when the lead operatively con- 20 
tacts the coil-like spring or the linear spring by a knock- 
ing action, the spring is deformed, thereby holding the 
lead by an appropriate force. 

[0003] However, in such mechanical pencils, it is dif- 
ficult to make a very small size coil-spring or linear 25 
spring capable of being housed inside the tip pipe hav- 
ing a thin diameter, and to fix it inside the tip pipe. Thus, 
such a structure has not been put into practical use. 
[0004] In view of the foregoing and other problems, 
disadvantages, and drawbacks of the conventional 30 
methods and structures, an object of the present inven- 
tion is to provide a mechanical pencil which can use the 
lead effectively and can be put simply into practical use. 
[0005] To attain the above and other objects, the me- 
chanical pencil according to the present invention in- 35 
eludes a tip pipe fixedly or axially movably arranged on 
a front end portion thereof for surrounding a lead. At 
least one slit is provided on the tip pipe so as to increase 
a holding force of the tip pipe. Because the slit is ar- 
ranged just on the tip pipe, such a mechanical pencil 40 
can be simply made and put into practical use. By ar- 
ranging the slit on the tip pipe, the tip pipe can elastically 
contact the lead by utilizing the slit, thereby increasing 
the holding force of the lead. 

[0006] At least two slits can be provided on the tip pipe ts 
and the slits may be set approximately in parallel with 
each other. Moreover, these two slits can be arranged 
circumferentially at less than substantially 180E inter- 
vals and approximately in parallel with an axial direction, 
and a portion of the tip pipe between the two slits forms so 
an elastic piece. 

[0007] Alternatively, these two slits can be also ar- 
ranged circumferentially at about 1 80E intervals and ap- 
proximately in parallel with an axial direction, and a por- 
tion of the tip pipe between the two slits forms an elastic ss 
piece. A surface of the elastic piece contacts the lead 
with an effectively increased holding force of the tip pipe. 
[0008] Also, an outer (e.g., external) pipe can be co- 



2 

axially arranged outside the tip pipe. Moreover, a tip of 
the tip pipe is preferably projected further than a tip of 
the outer pipe. By arranging the outer pipe, even when 
a strong writing pressure is applied to the tip pipe, the 
tip pipe having the siit(s) is prevented from largely ex- 
panding toward an outside diameter direction. Addition- 
ally, it is hard for the slits to be seen from the outside, 
thereby improving an outward appearance of the me- 
chanical pencil. By allowing the tip of the tip pipe to 
project further than the tip of the outer pipe, a dead angle 
can be prevented from being formed by the outer pipe 
at the tip of the lead when a user uses the mechanical 
pencil. 

[0009] When the tip pipe is made of metal, it can be 
formed with a thin-wall. Also, its shape can be main- 
tained and it has a high bending strength. 
[0010] Moreover, a thread or a longitudinal rib can be 
formed on an inner peripheral surface of the tip pipe. 
The contact of a top surface of the thread of the tip pipe 
or a top surface of the longitudinal rib of the tip pipe 
against the lead can further enhance the holding force 
of the tip pipe to the lead, as compared with a uniform 
contact of the tip pipe against the lead. 
[0011] Optionally, an inner (e.g., internal) pipe can al- 
so be arranged coaxially inside the tip pipe. Preferably, 
a tip of the tip pipe is projected further than a tip of the 
inner pipe, and an inside diameter of a portion of the tip 
pipe projected from the inner pipe is set to be smaller 
than an inside diameter of a portion of the tip pipe not 
projected. By arranging the inner pipe, a flexural rigidity 
can be enhanced. The tip pipe can be made of resin, 
and the inner pipe can be made of metal. Also, by 
threading or by forming a longitudinal rib on the inner 
peripheral surface of the inner pipe, the holding force of 
the tip pipe to the lead can be further enhanced. 
[0012] The present disclosure relates to subject mat- 
ter contained in Japanese Patent Application No. 
2000-038806, filed February 16, 2000, which is ex- 
pressly incorporated herein by reference in its entirety. 
[0013] In the Drawings; 

[0014] The foregoing and other purposes, aspects 
and advantages will be better understood from the fol- 
lowing detailed description of preferred embodiments of 
the invention with reference to the drawings, in which: 

FIG. 1 is a longitudinal half sectional view showing 
a first embodiment of a mechanical pencil according 
to the present invention; 

FIG. 2 is an enlarged sectional view of a tip portion 
of the first embodiment; 

FIG. 3 is a sectional view taken along a line 3-3 in 
FIG. 2; 

FIG. 4 is a view taken along an arrow 4 in FIG. 3; 
FIG. 5 is an enlarged sectional view of a tip portion 
of a second embodiment of the present invention; 
FIG. 6 is a view taken along an arrow 6 in FIG. 5; 
FIG. 7 is an equivalent view to FIG. 6 of a third em- 
bodiment of the present invention; 
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FIG. 8 is an enlarged sectional view of a tip portion 
of a fourth embodiment of the present invention; 
FIG. 9 is an enlarged sectional view of a tip portion 
of a fifth embodiment of the present invention; 
FIG. 1 0 is an enlarged sectional view of a tip portion 
of a sixth embodiment of the present invention; 
FIG. 1 1 is a view taken along an arrow 1 1 in FIG. 1 0; 
FIG. 1 2 is an enlarged sectional view of a tip portion 
of a seventh embodiment of the present invention; 
FIG. 1 3 is an enlarged sectional view of a tip portion 
to show a modified example of the seventh embod- 
iment; and 

FIG. 14 is an enlarged sectional view of a tip portion 
to show another modified example of the seventh 
embodiment. 

[0015] Referring now to the drawings, embodiments 
of the present invention will be described below. 
[0016] FIGS. 1-4 illustrate a first embodiment of the 
present invention in which reference numeral 10 de- 
notes a mechanical pencil and reference numeral 10a 
denotes a front end portion of the mechanical pencil. 
[0017] As shown enlargedly in FIG. 2, the front end 
portion 10a is provided with a tip pipe 12 for protecting 
a lead. The tip pipe 1 2 can project from or retract into a 
tip opening of the front end portion 1 0a in an axial direc- 
tion of the mechanical pencil. A packing rubber 1 4 is in- 
serted in a rear portion of the tip pipe 12. The packing 
rubber 14 holds the lead by giving a frictional resistance 
to the lead, and holds the tip pipe 1 2 by receiving a fric- 
tional resistance from an inner peripheral surface of the 
front end portion 1 0a. 

[0018] The tip pipe 12 is preferably made of metal 
and, in the tip pipe 1 2, two slits 1 2a, 1 2a, axially extend- 
ing from a tip of the tip pipe 1 2, are formed approximately 
in parallel with each other. The two slits 12a, 12a are, 
as shown in FIG. 4, arranged circumferentially at less 
than substantially 180E intervals and approximately in 
parallel with an axial direction. A portion between these 
two slits 1 2a, 1 2a is an elastic piece 1 2b. The slits 1 2a, 
1 2a can be formed with a cutter by cutting from the tip 
of the tip pipe 1 2. After cutting from the tip by the cutter, 
if some burrs remain inside or outside the tip pipe 12, 
then a proper treatment may be made by a reamer, a 
chemical polishing or the like. 

[0019] A stem portion of the tip pipe 12 is pressingly 
inserted into an outside (e.g., outer or external) pipe 18 
preferably made of metal, and both the tip pipe 12 and 
the outside pipe 1 8 form a coaxially double pipe struc- 
ture. The outside pipe 18 prevents the elastic piece 12b 
of the tip pipe 12 from expanding outwardly in a radial 
direction. 

[0020] A position of the tip of the tip pipe 12 and a 
position of the tip of the outside pipe 18 may be flush 
with each other. However, as in the present embodi- 
ment, preferably the tip of the tip pipe 12 is projected a 
little more than the tip of the outside pipe 1 8 because a 
dead angle is hard to form on the tip of the lead while a 



user uses the mechanical pencil. 
[0021] In the mechanical pencil 10 described above, 
the elastic piece 12b of the tip pipe 12 tends to move 
inwardly so that the lead L is pressed by the surface of 

s the elastic piece 12b, as shown by virtual lines in FIG. 
3, thereby enhancing a force holding the lead L. Hence, 
even when the length of the lead L becomes shorter than 
the length between the tip of the tip pipe 1 2 and a tip of 
a chuck C (e.g., see FIG. 1) by consuming the lead, and 

10 the lead L is free from a tightening force from the chuck 
C, since the force holding the lead by the tip pipe 1 2 is 
enhanced, the lead still can be used and the lead also 
can be prevented from rotating. Hence, the lead L can 
be used effectively and a length of the remnant lead to 

15 be discarded can be made shorter. Moreover, even if 
the elastic piece 1 2b tends to be deformed outwardly in 
a radial direction when a strong writing pressure is ap- 
plied to the tip pipe 1 2, the outside pipe 1 8 restrains such 
deformation of the elastic piece 1 2b so that the force 

20 holding the lead is not reduced. 

[0022] If both the tip pipe 1 2 and the outside pipe 1 8 
are made of metal, then a wall thickness of each of them 
can be made thin, thereby providing a user with a sense 
of writing stability and physical comfort during writing. 

25 Because the slits 12a, 12a can be simply formed, the 
mechanical pencil described above can be made prac- 
ticable simply and easily. 

[0023] FIGS. 5 and 6 show a second embodiment of 
the present invention. In the drawings, the same mem- 

30 bers as those of the first embodiment are assigned the 
same reference numerals, and, for brevity, detailed de- 
scriptions thereof will be omitted. 
[0024] In this embodiment, one slit 1 2a axially extend- 
ing from a tip of a tip pipe 12-2 is formed on one place 

35 of the tip pipe 1 2, and an inside diameter of the tip pipe 
1 2-2 is decreased (e.g. , tapered) toward the tip at a front 
end portion of the tip pipe 12-2. 
[0025] In the mechanical pencil according to this em- 
bodiment, since the inside diameter of the tip pipe 12-2 

40 is decreased toward the tip, a lead L is pressed by the 
inner peripheral surface of the tip of the tip pipe 12-2, 
thereby increasing the force holding the lead L. Because 
the slit 12a exists there, even if the inside diameter of 
the tip of the tip pipe 12-2 is equal to or less than the 

■is outside diameter of the lead L, the lead L still can pass 
through the tip pipe 12-2 while receiving an appropriate 
elastic holding force from the tip of the tip pipe 1 2-2 with- 
out being damaged. Hence, the same operation efficien- 
cy as that of the first embodiment can be obtained. 

50 [0026] FIG. 7 shows a third embodiment of the 
present invention. In FIG. 7, the same members as 
those of the preceding embodiments are assigned the 
same reference numerals, and for brevity, the detailed 
description thereof will be omitted. 

55 [0027] In a tip pipe 1 2-3 of this embodiment, two slits 
12a, 12a are formed circumferentially at substantially 
180E intervals and mutually approximately in parallel, 
and portions between these two slits 1 2a, 1 2a are elastic 
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pieces 12b, 12b. 

[0028] Additionally, in this embodiment, because the 
surfaces of the elastic pieces 1 2b, 1 2b elastically con- 
tact a lead L so as to enhance the force holding the lead, 
the same operation efficiency as that of the first embod- 
iment can be obtained. 

[0029] FIG. 8 shows a fourth embodiment of the 
present invention. In FIG. 8, the same members as 
those of the preceding embodiments are assigned the 
same reference numerals, and, for brevity, the detailed 
description thereof will be omitted. 
[0030] This embodiment is different from the first em- 
bodiment in that a tip of an outside pipe 1 8-4 is projected 
more than a tip of a tip pipe 1 2-4 and a front portion of 
the outside pipe 1 8-4 is formed in a dip such that a di- 
ameter thereof decreases inwardly. 
[0031] Further, in this embodiment, with the elastic 
piece 12b of the tip pipe 12-4, the same operation effi- 
ciency as those of the preceding embodiments can be 
obtained. Because the front end portion of the outside 
pipe 18-4 is formed to have a smaller diameter, a dead 
angle is hard to form at a tip of a lead during writing. 
[0032] FIG. 9 shows a fifth embodiment of the present 
invention. In the drawing, the same members as those 
of the preceding embodiments are assigned the same 
reference numerals, and, for brevity, the description 
thereof will be omitted. 

[0033] This embodiment is different from the first em- 
bodiment in that a thread 12d is formed on an inner sur- 
face of a tip pipe 1 2-5. 

[0034] By forming the thread 12d in such a manner, 
the inner surface of the tip pipe 1 2-5 does not uniformly 
contact the lead, but instead dispersed portions of the 
top of a ridge of the thread contact the lead and a fric- 
tional resistance given to the lead L by the dispersed 
portions becomes large. Thus, the force holding the lead 
is increased, and the lead is more securely prevented 
from rotating. 

[0035] FIGS. 10 and 11 show a sixth embodiment of 
the present invention. In the drawings, the same mem- 
bers as those of the preceding embodiments are as- 
signed the same reference numerals, and, for brevity, 
the description thereof will be omitted. 
[0036] This embodiment is different from the first em- 
bodiment in that a plurality of longitudinal ribs 12c are 
formed on an inner surface of a tip pipe 12-6. 
[0037] Byformingthe longitudinal ribs 1 2c in this man- 
ner, the inner surface of the tip pipe 12-6 does not uni- 
formly contact the lead. Instead, dispersed portions of 
a top of the longitudinal ribs 12c contact the lead and a 
frictional resistance given to the lead L by the dispersed 
portions becomes large. Thus, the force holding the lead 
is increased, and the lead is more securely prevented 
from rotating. 

[0038] FIG. 12 shows a seventh embodiment of the 
present invention. In the drawing, the same members 
as those of the preceding embodiment are assigned the 
same reference numerals, and, for brevity, the descrip- 



tion thereof will be omitted. 

[0039] In this embodiment, a tip pipe 20 is preferably 
made of resin and, in this tip pipe 20, two slits 20a, 20a 
axially extending from a tip of the tip pipe 20 are formed 

5 mutually approximately in parallel. The two slits 20a, 
20a are arranged circumferentially at less than substan- 
tially 180E intervals and approximately in parallel with 
the axial direction, and a portion between these two slits 
20a, 20a forms an elastic piece 20b. Inside the tip pipe 

10 20, an inside (e.g., inner or internal) pipe 22 preferably 
made of metal is further arranged, and a rear end of the 
inside pipe 22 extends rearwardly from the tip opening 
of a tip portion 1 0a, in which a packing rubber 14 is in- 
serted. The tip pipe 20 has a front end portion further 

is projected than the inside pipe 22 and the front end por- 
tion has a reduced (e.g., tapered) diameter in the direc- 
tion of the tip. 

[0040] The tip pipe 20 is fixed to the outer peripheral 
surface of the inside pipe 22 at its stem portion. 

20 [0041] In the mechanical pencil described above, 
when a lead is used for writing, a portion of the lead is 
protected by the inside pipe 22 and its deflection or the 
like is prevented. Moreover, a vicinity of the tip of the 
lead receives an appropriate elastic holding force from 

25 the front end portion of the tip pipe 20. 

[0042] When an inside diameter of the front end por- 
tion of the tip pipe 20 is set so as to become smaller in 
a natural state than an outside diameter of the lead, the 
elastic piece 20b holds the lead, with the elastic piece 

30 20b itself being deformed toward the outside diameter 
so that the force holding of the tip pipe 20 is increased. 
Hence, the same operation efficiency as that of the first 
embodiment can be obtained. 

[0043] It is noted that, as a modified example of this 
35 embodiment, a thread 22a may be formed (e.g., see 
FIG. 13), or a longitudinal rib 22b may be formed (e.g., 
see FIG. 1 4) on the inner peripheral surface of the inside 
pipe 22, so that the force holding the lead can be further 
increased similarly to the fifth embodiment or the sixth 
to embodiment. 

[0044] In the embodiments described above, an ex- 
emplary tip pipe for projecting from and retracting into 
the front end portion 10a of the mechanical pencil, in 
concert with movement of the lead L, has been de- 
45 scribed. However, it will be clear that the present inven- 
tion is not limited thereto and can be applied to a fixed 
type of tip pipe which is fixed and not movable to the 
front end portion 1 0a. 

[0045] As described above, according to the present 
50 invention, by a simple configuration, the force holding 
the lead by the tip pipe can be increased and, even when 
the lead becomes shorter and the lead is released from 
the tightening power of the chuck, writing can be con- 
tinuous and the rotation of the lead also can be re- 
55 strained. Hence, the lead can be used effectively and a 
length of a remnant lead to be discarded can be made 
shorter. 

[0046] While the invention has been described in 
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terms of several preferred embodiments, those skilled 
in the art will recognize that the invention can be prac- 
ticed with modification within the spirit and scope of the 
appended claims. 

[0047] Having thus described my invention, what i 
claim as new and desire to secure by Letters Patent is 
as follows: 



Claims 

1. A mechanical pencil, comprising: 

a tip pipe for surrounding a lead, said tip pipe 
being fixedly or axially movably disposed at a 
front end portion thereof, 
wherein at least one slit is provided on said tip 
pipe so as to increase a force holding the lead 
by said tip pipe. 

2. The mechanical pencil according to claim 1 , where- 
in at least two slits are provided on said tip pipe, 
said slits being formed approximately parallel with 
each other. 

3. The mechanical pencil according to claim 2, where- 
in said at least two slits are arranged circumferen- 
tially at less than substantially 180E intervals and 
approximately in parallel with an axial direction, and 

wherein a portion of the tip pipe between the 
two slits forms an elastic piece. 

4. The mechanical pencil according to claim 2, where- 
in said at least two slits are arranged circumferen- 
tially at about substantially 1 80E intervals and ap- 
proximately in parallel with an axial direction, and 

wherein portions of the tip pipe between the 
two slits form elastic pieces. 

5. The mechanical pencil according to claim 1 , further 
comprising an outer pipe coaxially arranged outside 
of said tip pipe. 

6. The mechanical pencil according to claim 5, where- 
in a tip of said tip pipe is projected further than a tip 
of said outer pipe. 

7. The mechanical pencil according to claim 1 , where- 
in said tip pipe comprises metal. 

8. The mechanical pencil according to claim 1 , where- 
in a thread is formed on an inner peripheral surface 
of said tip pipe. 

9. The mechanical pencil according to claim 1 , where- 
in a longitudinal rib is formed on an inner peripheral 
surface of said tip pipe. 



10. The mechanical pencil according to claim 1 , further 
comprising an inner pipe is coaxially arranged in- 
side of said tip pipe. 

5 11. The mechanical pencil according to claim 10, 
wherein a tip of said tip pipe is projected further than 
a tip of said inner pipe and an inside diameter of a 
portion of the tip pipe projected from said inner pipe 
is set so as to be smaller than an inside diameter of 

10 a portion of the tip pipe not projected from said inner 
pipe. 

12. The mechanical pencil according to claim 10, 
wherein said tip pipe comprises resin and said inner 

is pipe comprises metal. 

13. The mechanical pencil according to claim 10, 
wherein a thread is formed on the inner peripheral 
surface of said inner pipe. 

20 

14. The mechanical pencil according to claim 10, 
wherein a longitudinal rib is formed on an inner pe- 
ripheral surface of said inner pipe. 

25 15. A mechanical writing instrument, comprising: 

a tip pipe for surrounding a writing medium, said 
tip pipe being fixedly or axially movably dis- 
posed at a front end portion thereof, 
30 wherein at least one slit is provided on said tip 

pipe so as to increase a force holding the writing 
medium by said tip pipe. 

16. The mechanical writing instrument according to 
35 claim 1 5, wherein at least two slits are provided on 

said tip pipe, said slits being formed approximately 
in parallel with each other. 

17. The mechanical writing instrument according to 
w claim 1 6, wherein said at least two slits are arranged 

circumferentially at less than substantially 1 80E in- 
tervals and approximately in parallel with an axial 
direction, and 

wherein a portion of the tip pipe between the 
45 two slits forms an elastic piece. 

18. The mechanical writing instrument according to 
claim 1 6, wherein said at least two slits are arranged 
circumferentially at about substantially 1 80E inter- 
so vals and approximately in parallel with an axial di- 
rection, and 

wherein portions of the tip pipe between the 
two slits form elastic pieces. 

ss 19. The mechanical writing instrument according to 
claim 15, further comprising an outer pipe coaxially 
arranged outside of said tip pipe. 
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20. The mechanical writing instrument according to 
claim 1 9, wherein the tip of said tip pipe is projected 
further than a tip of said outer pipe. 
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FIG.3 
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FIG.7 
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FIG. 13 




FIG. 14 
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